Microarray DNA chip technology has been used for the first time to demonstrate the feasibility of cancer classification on the basis of gene-expression profile analysis.
clusters of tumors on the basis of gene expression profiles. The SOM approach was tested on the leukemia sets by using it to define cluster data from which a class predictor could be constructed, and this was then cross-validated with the tumor samples. This analysis enabled the authors to subdivide the ALL population into two groups, which proved to reflect the T-or B-cell lineage origin of the tumors.
Methodological innovations
This study uses commercially available microarrays produced by Affymetrix. The details of the experimental protocol and the analysis are presented very clearly at Eric Lander's laboratory website. Although microarray chips of this type are currently beyond the budget of many smaller laboratories, this is likely to change as the chip technology is developing at a startling rate. The statistical and mathematical methodology may be daunting for readers unfamiliar with concepts such as neighborhood analysis, clustering algorithms and self-organizing maps, but the steps are clearly explained in the accompanying information on the authors' website.
Links
Visit Patrick Brown's laboratory website for a guide to building your own chips.
Conclusions
This study illustrates the powerful potential of the analysis of genome-wide gene expression to define distinct pathologies and identify classes of cancer. Its beneficial diagnostic applications are obvious. Careful analysis and record keeping will allow doctors to correlate expression profiles with patients' responses to treatment and clinical outcomes. This will undoubtedly lead to the development of focused cancer therapy protocols that are specific to the multigene expression signature and molecular markers of particular tumor types. The authors point out that the method of sample preparation is critical, and care should be taken in comparing results generated by different laboratories. This issue, and the cost of microarray technology, will need to be addressed if this approach is to be widely used in a diagnostic setting. The authors also suggest that techniques such as laser microdissection of tumor material will help to avoid artifacts. Furthermore, as the data sets increase in size, the number of critical genes in the class predictor might be reduced, enabling quick and accurate analysis.
This report shows why everyone is getting excited about DNA chips. The study is particularly elegant and thorough in its analysis and conclusions. The ability to define molecular signatures for classes of disease, be it cancer or other diseases with heterogeneous pathologies, has potential for refining therapeutic protocols. Furthermore, this approach will lead to the unbiased identification of genes associated with particular tumor types, which will provide new information about the mechanisms of oncogenesis and new targets for drug discovery. 
